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A synovial joint implantable apparatus for the reconstruction 
of skeletal defects With a ?exible member, Which is preferably 
resorbable, attached to a rigid structural prosthesis such as a 
total hip or total knee replacement implant. The cavitary 
space de?ned and surrounded by the ?exible member is ?lled 
With osteoconductive and/or inductive materials Which even 
tually matures into neW column of bone. The prosthesis is 
supported by the bed of graft material surrounding it and is 
gradually unloaded as the bed matures into solid bone. The 
?xation of the prosthesis into native bone depends on the 
speci?c implant and the anatomic area of its use. The ?exible 
member is secured to the margins of the prosthesis using rails, 
runners, sutures, or other attachment devices that prevent the 
escape of the bone graft and maintain an initial column of 
support for the implant. Should the metal implant even need 
removal, the reconstituted bone can be separated from the 
implant in such a Way as to restore bone stock and facilitate 
future revision surgical procedures. 
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DEVICE AND METHOD FOR 
RECONSTRUCTION OF OSSEOUS 

SKELETAL DEFECTS 

CROSS REFERENCES TO RELATED 
APPLICATIONS 

[0001] The present application is a continuation-in-part 
application of US. Utility patent application Ser. No. 10/ 867, 
748, ?led Jun. 16, 2004 (Jun. 16, 2004), Which claims the 
bene?t of the ?ling date of US. Provisional Patent Applica 
tion Ser. No. 60/478,465, ?led Jun. 16,2003 (Jun. 16,2003), 
each of Which are incorporated in their entirety by reference 
herein. 

SEQUENCE LISTING 

[0002] Not applicable. 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH OR DEVELOPMENT 

[0003] Not applicable. 

THE NAMES OR PARTIES TO A JOINT 
RESEARCH AGREEMENT 

[0004] Not applicable. 

INCORPORATION-BY-REFERENCE OF 
MATERIAL SUBMITTED ON A COMPACT DISC 

[0005] Not applicable. 

BACKGROUND OF THE INVENTION 

[0006] 1. Field of the Invention 
[0007] The present invention relates generally to implant 
able medical devices for the treatment of osseous skeletal 
defects, and methods for their use. 
[0008] 2. Background Discussion of RelatedArt 
[0009] In the past, skeletal defects have required amputa 
tion due to the associated “?ail extremity” Which prohibited 
Weight bearing due to skeletal insu?iciency and lack of effec 
tive muscle poWer. Early in the tWentieth century, Lexer 
popularized the transplantation of large human joint (al 
lografts) for such problems. HoWever, these have been asso 
ciated With high rates of infections, non-unions, accelerated 
arthritis, and mechanical complications. With the advent of 
hip prosthetics as developed by Austin Moore’s proximal 
femoral prosthesis in the 1940’s and John Charnley’s loW 
friction arthroplasty (total hip arthroplasty) in the 1960’s and 
early l970’s, some of these problems Were addressed in the 
hip, eliminating the problem of allograft joint degeneration. 
[0010] The total hip arthroplasty Was later combined With 
allografts, forming an allograft prosthetic composite (APC), 
taking advantage of the healing potential betWeen the 
allograft and the residual host bone as Well as the relatively 
painfree articulation of the total joint replacement. Concur 
rently, segmental prostheses or “tumor prostheses” Were 
developed. The APC and segmental prosthesis Were particu 
larly needed in the era of “limb-preservation surgery”. This 
concept became possible With the development of chemo 
therapy agents that improved survival Within the ?eld of 
orthopedic oncology. 
[0011] These allograft prosthetic composites (APC) Were 
associated With high risks of infection and other complica 
tions. Massive osteoarticular allografts and APC’s have a 
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tremendous disadvantage due to some residual antigenicity 
and the sloW incorporation of the allograft bone by host bone. 
The process termed “creeping substitution,” Whereby the 
allograft bone is replaced by host bone in an appositional 
fashion, leads to overall Weakening of the graft. Large 
allografts have been shoWn to be an “admixture of necrotic 
and viable bone.” This is in contrast to cancellous bone Which 
based on its three dimensional porous architecture, facilitates 
bone ingroWth and increased mechanical strength after 
implantation. 
[0012] Segmental prostheses are able to span the area of 
bone loss and are stabiliZed to the residual host bone. These 
prostheses, hoWever, have several problems, including their 
large siZe, the high torques at the host-prosthesis interface, 
and risks of dislocation due to inadequate soft tissue attach 
ments to the metal prosthesis. These issues are commonly 
found in the area of the knee and hip but also apply to the 
shoulder, elboW, ankle, and Wrist. The search is ongoing for 
the ideal Way to address a large segmental loss of bone adja 
cent to a large joint. 
[0013] In some cases, due to bone loss resulting from infec 
tion or debris-mediated bone digestion, termed “osteolysis”, 
the residual bone alloWs a contained defect With thin but 
relatively preserved Walls. In such cases, a technique knoWn 
as impaction grafting has been developed and used since the 
late l970’s. The osseous defect is serially ?lled With layers of 
cancellous bone graft, Which interlock due to the force of 
impaction. Into this neWly formed cavity, a cemented pros 
thesis can be inserted. As the cancellous bone graft incorpo 
rates, it restores the patient’s bone stock and provides an 
ongoing stable bed for the cemented implant. 
[0014] The common complications With the technique 
relate to the loss of ?xation due to fracture of the host bone or 
lack of containment and interlock of the cancellous bed. In 
some cases Where the host bone has a segmental defect, it can 
be bridged With an allograft strut or some other containment 
device. Alternatively, metal mesh has been used to contain the 
allograft. HoWever, use of such mesh is ineffective in the 
event of complete de?ciency of the native cortical shell due to 
the lack of containment of the bone graft at the end of the 
construct, i.e., at the hip joint in the case of a proximal femoral 
de?ciency. 
[0015] A ?rst representative prior art method and apparatus 
are shoWn in FIGS. 10A-10B herein. Here there is shoWn a 
femoral component prosthesis for hip arthroplasty that 
includes an implant shaft With a generally square cross-sec 
tional shape. The shaft of the prosthesis is inserted into the 
residual proximal end of a resected femur and secured, either 
With cement or a press ?t. HoWever, as Will be readily appre 
ciated from even a cursory inspection of the schematic draW 
ing, once implanted this prosthesis provides no means What 
soever for the reconstitution of bone at the site of the 
prosthesis. More importantly, there is no means for forming a 
column of reconstituted bone that surrounds the prosthesis. 
Removal of this prosthesis leaves only the resected femur as 
prepared for the initial prosthesis. 
[0016] An exemplary prior art method and apparatus are 
shoWn in French Patent Document 2,315,902, to Blanquaert, 
et al, Which is shoWn in FIGS. 11A-11B herein, and Which 
teaches a metal rod for insertion into a femur for a hip pros 
thesis. The rod has a cruciform cross-section With four rails or 
ribs that de?ne holloW Zones into Which bone groWth material 
may be placed to facilitate bone regeneration. HoWever, the 
metal mesh that contains the bone groWth material is Welded 
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to the ribs, and When the rod is placed in a femur, the tips of 
the ribs engage bone endosteum. Accordingly, the recon 
structed bone does not produce a contiguous and complete 
column of bone that surrounds the prosthesis. On the contrary, 
any reconstituted bone must emerge in a con?guration of 
generally parallel ?ngers or spikes spaced apart by gaps or 
slots in the column, and removal of the prosthesis entails the 
removal of all of the reconstituted bone. Accordingly, 
removal of the joint pro sthesis Will not result in a free standing 
column of bone suitable for use in further reconstructive 
surgery. This is a signi?cant shortcoming in this prior art 
method. 

BRIEF SUMMARY OF THE INVENTION 

[0017] The present invention is a method and device that 
alloWs immediate stabilization of the extremity With a press 
?t or cemented prosthesis ?xed to the native bone. Surround 
ing the prosthesis is a potential space enclosed by a ?exible 
member. The potential space is ?lled With bone graft materi 
als such as cancellous bone chips, bone morphogenic pro 
teins, etc. The factor distinguishing the present invention is 
that the circumferential cavitary space (i.e., holloW space) 
around the implant Which alloWs the reformation of an entire 
bony network. This is because the cavitary space is a single, 
unitary potential space, Which When ?lled With a volume of 
osteoconductive material creates a monolithic or single vol 
ume that closely matches normal bony architecture, With 
continuous and contiguous material around a portion of both 
the implantable portion of the apparatus and the proximal 
prosthetic portion of the apparatus. Stated another Way, the 
cavitary (holloW) space is not interrupted by any prosthetic 
structure that divides the volume of the cavitary space into 
discrete and separate volumes. This features is different from 
and superior to that seen With allograft prosthetic composites 
Which contain a structural, cortical allograft. It distinguishes 
over prior art devices that form a plurality of cavitary spaces 
around an implant element but Which do not provide means to 
reconstitute normal bony architecture. In the present inven 
tion, as the bed of particulate bone graft matures, it is gradu 
ally exposed to increasing stresses to encourage remodeling 
and maturation into normal bony architecture. 
[0018] The material comprising the ?exible member can be 
selected from a variety of suitable materials, including those 
that are metaboliZed and resorbed over time. As the bone 
matures, vascular channels ingroW through the ?exible mem 
brane into the reconstituted bone as the ?exible member 
resorbs. Thus, over time a fully reconstituted bone With a 
cortical and cancellous segment Will form. Should the 
implant fracture or fail due to other reasons such as polyeth 
ylene Wear, infection, or loosening, the implant can be 
removed With a variety of techniques common in the art of 
orthopaedic surgery. The reconstituted bone Will remain and 
Will alloW future treatment options, such as reimplantation of 
a joint arthroplasty either at the same time or in a staged 
fashion. 
[0019] Additional advantages and features of the present 
invention Will be apparent from the folloWing draWings, 
detailed description and examples Which illustrate preferred 
embodiments of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] FIGS. 1A, 1B, and 1C illustrate cross-sectional, top, 
and perspective vieWs of an embodiment of a ?exible member 
of the present invention; 
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[0021] FIG. 2 is an upper front perspective vieWs of an 
embodiment of the inventive femoral component for a total 
hip arthroplasty; 
[0022] FIG. 3 is an upper rear perspective vieWs of the 
femoral component of FIG. 2, shoWn With a ?exible member 
installed to create a cavitary space to be con?gured around 
osteoconductive material; 
[0023] FIGS. 4A-4D are schematic draWings shoWing an 
acetabular reconstruction using an implantable device of the 
present invention, Wherein FIG. 4A illustrates an acetabular 
implant, FIG. 4B illustrates a bone defect in a patient’s hip 
socket, and FIGS. 4C-4d depict the acetabular implant posi 
tioned in a patient’s hip socket; 
[0024] FIGS. 5A-5C are upper perspective, rear eleva 
tional, and side elevational vieWs of the inventive femoral 
component for total knee arthroplasty of the present inven 
tion; 
[0025] FIG. 6 is an upper perspective vieW of the femoral 
component of FIGS. 5A-5C, shoWn With a ?exible member 
attached for creating a cavitary space for osteoconductive 
material; 
[0026] FIG. 7 is an upper front left perspective vieW of the 
tibial component for total knee arthroplasty of the present 
invention; 
[0027] FIG. 8 is an upper front left perspective vieW of the 
tibial component of FIG. 7, shoWn With a ?exible member 
attached; 
[0028] FIG. 9A is a schematic side vieW in elevation shoW 
ing a boneiin this case a human right femur; 
[0029] FIG. 9B is a cross-sectional vieW ofthe bone ofFIG. 
9A taken along section line 9B-9B; 
[0030] FIG. 9C is a schematic vieW shoWing a resection of 
the proximal femur (top) from the residual femur of the bone 
of FIG. 9A; 
[0031] FIG. 9D is a schematic side vieW in elevation shoW 
ing the femur of FIG. 9A With a comminuted fracture; 
[0032] FIG. 10A (Prior Art) is a schematic vieW shoWing a 
resected femur With a common prior art prosthesis installed; 

[0033] FIG. 10B (PriorArt) is a schematic cross-section of 
FIG. 10A taken at 10B-10B; 
[0034] FIG. 11A (Prior Art) is a schematic side vieW in 
elevation shoWing a resected femur With another common 
prosthesis installed and after bone groWth has occurred; 
[0035] FIG. 11B (Prior Art) is a cross-sectional vieW of 
FIG. 11A taken at 11B-11B; 
[0036] FIG. 12A is a schematic cross-sectional vieW shoW 
ing a resected femur With a prosthesis of the present invention 
installed and after bone groWth has occurred; 
[0037] FIG. 12B is a cross-sectional vieW of FIG. 12A 
taken at 12B-12B; 
[0038] FIG. 13A is a ?oW chart of the method steps of the 
present invention When the prosthesis of FIG. 12A is initially 
installed; 
[0039] FIG. 13B is a ?oW chart of the method steps of the 
present invention When the initial prosthesis FIG. 13A is 
replaced With a neW (second) prosthesis; 
[0040] FIG. 14A is an exploded perspective vieW of the 
inventive apparatus employed When carrying out the method 
steps shoWn in FIG. 13A; 
[0041] FIG. 14B is a schematic cross-sectional vieW in 
elevation of the prosthetic apparatus and ?exible member of 
FIG. 14A installed in a properly prepared femur; 
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[0042] FIG. 15A is a schematic side vieW in elevation of the 
femur of FIG. 12A after the bone has reconstituted around the 
prosthesis and in the shape of the ?exible member; 
[0043] FIG. 15B is a cross-sectional side vieW in elevation 
of the femur and prosthesis of FIG. 15A after slicing the bone 
longitudinally for removal of the prosthesis; 
[0044] FIG. 15C is a cross-sectional vieW of the femur and 
prosthesis of FIG. 15A taken at 15C-15C, as Well as of the 
femur of FIG. 12A, after the removal of the initially installed 
prosthesis; 
[0045] FIG. 16A is a schematic cross-sectional side vieW in 
elevation of the femur showing the installation of a replace 
ment prosthesis for the prosthesis removed in FIG. 15B; 
[0046] FIG. 16B shoWs the replacement prosthesis 
installed With radial banding of the bone of the femur shoWn 
in FIGS. 15A-16A; 
[0047] FIG. 17A is an exploded diagrammatic perspective 
vieW of the prosthetic of the present invention and a portion of 
the ?exible member or bone groWth housing shoWing a means 
of connecting the tWo elements; 
[0048] FIG. 17B is a schematic cross-sectional side vieW in 
elevation shoWing the elements of FIG. 17A connected; 
[0049] FIG. 18 is an exploded diagrammatic perspective 
vieW shoWing an alternative means of connecting the inven 
tive prosthesis to its ?exible member; and 
[0050] FIG. 19 is an exploded diagrammatic perspective 
vieW shoWing yet another alternative form of connecting the 
prosthesis to the ?exible member. 

DETAILED DESCRIPTION OF THE INVENTION 

[0051] Reference Will noW be made in detail to the pres 
ently preferred embodiments of the invention, Which, 
together With the folloWing examples, serve to explain the 
principles of the invention. These embodiments are described 
in su?icient detail to enable those skilled in the art to practice 
the invention, and it is to be understood that other embodi 
ments may be utiliZed, and that structural, chemical, and 
biological changes may be made Without departing from the 
spirit and scope of the present invention. 
[0052] The present invention is an implantable device com 
prising a prosthesis and a ?exible member attached to the 
prosthesis by means of one or more attachment members, 
Where the ?exible member is arranged around the prosthesis 
to form a cavitary space. The cavitary space is then ?lled With 
a variety of osteoconductive and osteoinductive materials. 
The present invention facilitates the restoration of bone loss, 
including bone loss adjacent to a joint, by providing structural 
support, bone ingroWth, and durability. 
[0053] The prosthesis may be any skeletal prosthesis, such 
as a joint arthroplasty implant, modi?ed by the addition of 
attachment members to facilitate attachment of the ?exible 
member thereto. The present invention can be utiliZed With 
any type of orthopaedic implant as long as the desired posi 
tion of the implant facilitates attachment of the attachment 
member. Orthopaedic prostheses are manufactured by a large 
number of medical device manufacturers. Most mechanical 
prostheses in current use in total joint replacements are manu 
factured from alloys such as cobalt-chromium, or are made of 
titanium. 
[0054] If a standard orthopaedic prosthesis is used in the 
methods of the present invention, it is modi?ed to attach an 
attachment member to the prosthesis. One embodiment of an 
attachment member includes the use of metal rails Welded to 
the prosthesis to Which a ?exible member can be interlocked 
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at one end and then banded to the residual host bone at the 
other end. Other methods of attachment can be With the use of 
screWs, pins, bands, and/or sutures to interlock the ?exible 
member to the prosthesis. 
[0055] The prosthesis can be ?xed into the patient’s native 
skeleton. In the case of a joint prosthesis, the articulating 
surface is stabiliZed at a given distance from the residual bone 
to reconstruct the joint at the appropriate level. The prosthesis 
can be embedded in the host bone using any mechanical 
?xation necessary. Modes of ?xation can be With the use of 
methylmethacrylate bone cement or by ingroWth of bone into 
the prosthesis. 
[0056] Referring noW to the Figures, and especially FIGS. 
1A-1C, the ?exible member 20 may have any suitable generic 
shape, such as that of a oblong sheet or mesh (as can be seen 
in FIGS. 1B and 1C), or it may be particularly shaped to ?t a 
particular prosthesis (as shoWn in FIGS. 3, 6, and 8). Regard 
less of its shape, the ?exible member 20 is perforated to alloW 
ingress of blood vessels during the maturation process of the 
reconstituted bone. The perforations (or holes) 22 are prefer 
ably siZed betWeen approximately 100 to about 2000 microns 
in diameter and are spaced at a distance of approximately 
1000 to 10,000 microns depending on the speci?c applica 
tion. Although the perforations 22 shoWn in FIGS. 1B and 1C 
are regularly spaced and of substantially the same siZe, they 
may be randomly placed, and may be of varying siZes. In 
other embodiments, the ?exible member 20 may be a ?brous 
netWork or a Wire mesh, instead of as a perforated sheet. 

[0057] The ?exible member is su?iciently pliable and ?ex 
ible to permit a surgeon to contour and con?gure the ?exible 
member and to make appropriate adjustments during implan 
tation to address the exact needs of the procedure, but it need 
not be ?exible after implantation, and may, for example, be 
treated after shaping and/ or implantation to retain a particular 
shape (such as, for example, by UV curing). After implanta 
tion, the ?exible member must have su?icient tensile strength 
to maintain its attachments to the prosthesis and to the host 
bone, particularly When ?lled With the osteoconductive and 
osteoinductive bone graft material. 
[0058] As desired for a particular application, the ?exible 
member may be bioresorbable or non-resorbable, and may be 
fabricated from several suitable materials, including metal, a 
biomaterial such as demineraliZed bone matrix, or a polymer. 
In a preferred embodiment, the ?exible member is formed of 
a resorbable polymer such as polylactic acid (PLA), polyg 
lycolic acid (PGA), collagen, hyaluronate, demineraliZed 
bone matrix, or any one of a number of other ?exible or 
semi-rigid materials. 
[0059] For many applications, a resorbable ?exible mem 
ber is preferred. During the maturation process of the con 
tained bone graft material, a resorbable ?exible member Will 
be nearly completely metaboliZed, While still providing a 
frameWork for reconstituting an outer periosteal layer for the 
neW bone and to alloW further vascular perforation of the bone 
graft. In other applications, a non-resorbable ?exible member 
such as metal mesh is preferred. These circumstances include 
cases in Which mechanical loading of the ?exible member is 
required. For example, in the case of an acetabular recon 
struction, a ?exible member composed of Wire mesh rather 
than a resorbable polymer can be used to contain the bone 
graft under high compressive pressure until it matures around 
a porous ingroWth acetabular (hip socket) component. 
[0060] The ?exible member is attached to the prosthesis by 
means of one or more attachment members, non-limiting 
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examples of Which include rails, runners, and suture holes. In 
a preferred embodiment, the prosthesis has triangular rails 
a?ixed in key locations, and the ?exible member has a pros 
thetic margin designed to match or mate With the triangular 
rails. The shape of the rails, and the corresponding shape of 
the prosthetic margin, is not limited to a triangular cross 
section, but may be any suitable geometric shape alloWing for 
a secure interlock. 

[0061] Referring once again to FIG. 1, the prosthetic mar 
gin 24 can be formed by a thickening of the ?exible member 
20 With a receptacle 26 for the triangular rails of the prosthe 
sis. The receptacle 26 has a cross-sectional geometry substan 
tially identical to the attachment member (e.g., railsisee 
element 32 in FIGS. 2-3), though With slightly larger dimen 
sions so as to alloW interlocking of the sheet to the rails. 
Alternatively, the ?exible member 20 can be ?xed to the 
prosthesis (not shoWn in this FIGS. 1A-1C) With some other 
form of ?xation such as an adhesive, suture or clip. 
[0062] In a preferred method of use, the prosthesis is ?rst 
?xed to the patient’s host bone by standard surgical means. 
After initial stabiliZation of the prosthesis to the host is 
achieved, the ?exible member is Wrapped around the pros 
thesis by attaching it to one or more attachment members on 
the prosthesis and con?gured to de?ne a cavitary space, the 
volume of Which comprises the space generally enclosed by 
the ?exible member and located betWeen the outer surface of 
the prosthesis and the inner surface of the ?exible member. 
The cavitary space is partly contoured to the satisfaction of 
the surgeon and left open on the host bone engaging end. It is 
then ?lled With any of a variety of osteoconductive and 
osteoinductive materials. Non-limiting examples of such 
materials include autologous bone graft (from the patient), 
cancellous bone allograft (from a cadaver donor), and bone 
graft substitutes such as calcium sulfate, calcium carbonate, 
calcium phosphate, hydroxyapatite, demineraliZed bone, 
and/ or bone morphogenic protein (BMP). Calcium sulfate is 
available from Wright Medical (Arlington, Tenn.), hydroxya 
patite is available from Interpore-Cross (Irvine, Calif.), and 
demineraliZed bone and bone morphogenic protein are avail 
able from Stryker (Kalamazoo, Mich.). Calcium carbonate 
and calcium phosphate are available from standard medical 
suppliers. 
[0063] After the cavitary space is ?lled, the ?exible mem 
ber is attached to the host bone using resorbable or non 
resorbable clips, pins, screWs, cables, or bands, thereby con 
taining the bone graft and alloWing it to mature around the 
prosthesis. In a preferred method, a resorbable bone screW 
With a thread matching the speci?c sheet pore siZe (for pore 
siZes greater than 1000 microns), is used to attach the ?exible 
member to the host bone. 

[0064] The outer surface of the metal prosthesis is com 
posed of an ingroWth surface Which can be fabricated from 
porous metal, ceramic, or other surface materials. This alloWs 
stable ?xation to the host residual bone. The contained bone 
graft matures in a pattern dictated by the contour of the 
?exible member, healing to the residual host bone and opti 
mally achieving ingroWth or ongroWth onto the prosthesis. 
Thus, it reconstructs the osseous defect from the level of the 
residual host bone to the level of the upper end of the pros 
thesis adjacent to the joint at the opposite end of the device 
and thereby results in a circumferential reconstitution of 
bone. 

[0065] In essence the ?exible member acts as a periosteum, 
dictating the shape and siZe of the reformed bone adjacent to 
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the articulating surface, tooth, or arti?cial disc implant. As 
this bone graft is loaded around the prosthesis, it is exposed to 
stresses that further drive it to remodel according to Wolff s 
LaW, Which describes the tendency of bone to respond With 
increased density and strength When exposed to a compres 
sive load. The ?exible member affords additional stability 
around the bone graft by containing it and providing a column 
of support from the residual bone to the articulating portion of 
the prosthesis, thus highlighting a unique feature of the 
method of the present invention, Which is that it effects a 
circumferential reconstitution of bone. 
[0066] Application of the teachings of the present invention 
to a speci?c problem or environment is Within the capabilities 
of one having ordinary skill in the art in light of the teachings 
contained herein. Exemplary embodiments of the products 
and processes of the present invention appear in the folloWing 
examples. 

Example 1 

Femoral Resection 

[0067] Referring next to FIGS. 2 and 3, the present inven 
tion is utiliZed in resection of a proximal femoral osteosar 
coma in a 15 year old male. FIG. 2 illustrates a femoral 
prosthesis 30 of the present invention, and FIG. 3 illustrates 
an implantable device 10 comprising the femoral prosthesis 
30 surrounded by a ?exible member 20. The implantable 
device 10 is used to reconstruct the proximal femur of a 
patient (not shoWn) in a ?ve-step process. This process is 
adaptable for use, as Will be evident to those of skill in the art, 
Within any of the large joints including the hip, knee, shoul 
der, elboW, and ankle. 
[0068] First, a prosthesis 30 is selected for use, With con 
sideration given to the appropriate height and diameter of the 
stem 34 in order to achieve adequate ?xation, leg length 
restoration, and soft tissue tension in the extremity. The pros 
thesis 30 is provided With one or more attachment members 
32. In this instance, rails are placed circumferentially around 
the proximal end of the prosthesis. The stem 34 of the pros 
thesis 30 is implanted into the host bone 100 using customary 
surgical practices, such as the use of press-?t or With bone 
cement. 

[0069] Second, a ?exible member 20 is provided for use 
With the prosthesis 30, and this ?exible member is con 
structed and shaped to match the planned three-dimensional 
shape and structure of the reconstructed proximal femur, i.e., 
a greater and lesser trochanters. The ?exible member 20 is 
a?ixed to the attachment members 32, such as by mechani 
cally bonding, i.e., interlocking, the prosthetic margin 26 (as 
shoWn in FIG. 1) onto the attachment members 32. Then, the 
?exible member 20 is Wrapped or tubulariZed around the 
prosthesis 30 to form a cavitary space 21 betWeen the ?exible 
member 20 and the prosthesis 30. Any excess ?exible mem 
ber 20 may be trimmed or cut. 

[0070] Third, tendons (not shoWn), such as the hip abduc 
tors in the femur or patellar tendon in the tibia, are attached to 
the implantable device 10. Either the tendon as a soft tissue 
structure, or With its bony attachment, is attached With stan 
dard techniques, as With sutures or Wires, to the ?exible 
member 20 or to the prosthesis 30. If the tendon is attached to 
the prosthesis 30, it is ?rst passed through an aperture 28 in 
the ?exible member 20. The attachment of the tendons facili 
tates the formation of Sharpey’s ?bers into the reconstituted 
proximal femural bone. 










